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Technology Demonstrations
Key Element in Defining
Reduction Strategy

» Demonstrate feasibility of controls to
reduce NOx and/or PM emissions

* Provide venue to evaluate parameters
which affect control technology

* Provide actual in-use operational
experience

Completed Technology Demonstration Projects

Blue & Gold Fleet - M/V Oski

Technology: Alternative Diesel Fuel and Water Injection

» Converted fuel from off-road diesel to soy-

based biodiesel
» Tested between 9/01 to 4/02 with and
without water injection into the inlet stream




Completed Technology Demonstration Projects

Blue & Gold Fleet - M/V Oski

Technology: Alternative Diesel Fuel and Water Injection

* Emission changes from EPA Diesel
NOx increased 24% with 100% biodiesel
NOx increased 11% with 20% biodiesel

NOx decreased 26% with water injection
NOx increased 12% with water injection and
100% biodiesel

» 100% biodiesel reduces PM by 50%
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Blue & Gold Fleet - M/V Oski
NOx Emissions with Different Control

Technologies
Pl Prishisct b Baiwi G rams gar Srale Hamseposar gar Hear)
wiehy bm v lug Esgles RI'SE

a5

2
) — o,
-4 e Ay ol
= G . —
* | X e
L1} STy — el
- . T = —
= = -"-l:':.‘
E ag =il B L bo-cioad Iioed
£ -
2 e 18T Tralirer]
g !
= S TR Ml b T bt
£ 1e
e 1w O
{5 s

- 1V L il e
i men kb
] ¥ AW i 13 1K M
Engine EP%
Fig. 1. Wik praducting vates on & giaan per beake hovsspener pes hear hasis with
increasing emzine WFW




Blue & Gold Fleet - M/V Oski
PM Emissions with Different Control

Technologies
PM Production Rates at Yarying Engine RPM
for Two Fuel Types and Water Injection
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Completed Technology Demonstration Projects

SCX Ferry

Technology: Lower Sulfur Diesel Fuel and Air Humidification

* Emissions tests compared marine and LSD
Fuel with & without Air Humidification from
M.A. Turbo/Engine Ltd.

® Tests conducted Summer 2003




SCX Ferry Emissions Test Results
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Technology Demonstration Projects Underway
Staten Island Ferry, M/V Alice Austin

Technology: Selective Catalytic Reduction and Diesel

Oxidation Catalyst

e SCR and DOC will be retrofitted on both

CAT 3516 main engines

» Contract award by 4/04, system testing by 7/04
» Expect 70% reduction in NOx
» Substantial reduction in PM

* DOC retrofit option on




Technology Demonstration Projects Underway
New York City Harbor Private Ferry

Emissions Reduction Program
Technology: To Be Determined

* NYSERDA Initiated $6.8 million Emission
Reduction Technologies Demonstration

* Seaworthy Systems, Inc. awarded prime contract
in September 2003

Conduct an inventory of all area ferries

Data log four candidate vessels

Evaluate suitable emissions reduction technologies

Install and demonstrate selected systems

Measure emissions reductions
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Planned Technology Demonstration Projects
Retrofit Blue & Gold Ferry

Technology: Cleaire Longview

e San Francisco based Blue & Gold Fleet is
considering a retrofit of Cleaire’s Longview
System on new main propulsion engines

* Reduce both NOx and PM

* Expect 30+% NOXx reduction
and 85+% PM reduction

* Project to be initiated
mid 2004




Planned Technology Demonstration Projects

New-Build Vallejo Ferry with SCR
Technology: Selective Catalytic Reduction

e City of Vallejo is purchasing passenger ferry to
service Vallejo and North Bay residents to and
from San Francisco

* Low emissions ferry utilizing Urea based SCR

* Expect 50% NOx reduction
and 10% CO, THC, PM
reduction

* Scheduled for delivery in
April 2004

Planned Technology Demonstration Projects

Naval Pilot Emission Control Program
Technologies: O Euele. PM Rerrofits. | Sini _

* ARB co-funding program with Navy and
others

* Program will evaluate several potential
retrofit control technologies

* Research will focus on technologies that
could be used on harbor craft

* Evaluate technologies on a ‘74 Detroit
Diesel engine 12V-71

* Plan on completing tests in June 2004




Planned Technology Demonstration Projects

Naval Pilot Emission Control Program
Technologies: Cleaner Fuels, PM Retrofits, Improved Injectors

e Several fuels - Naval distillate [F-76] and
aviation [JP-5], ULSD, soy based methyl
ester/diesel blend, and Fischer Tropsch

e Air Humidification Technologies (intake air
water injection)

* Biodiesel blend B20 (alone, and with Air
Humidification)

e Catane DFA Diesel Fuel Upgrade (ferrocene
fuel additive)

Planned Technology Demonstration Projects

Naval Pilot Emission Control Program
Technologies: Cleaner Fuels, PM Retrofits, Improved Injectors

* Clean Cam Technology System
(combustion chamber and injector
modifications and turbocharger addition)

e ECOTIP Superstack Fuel Injector (small sac
volume)

e Active DPF with Low Sulfur Diesel (alone,
and with Clean Cam Technology System)




ARB Contacts

John Lee

- e-mail: jlee@arb.ca.gov
- phone: 916.327.5975

Bonnie Soriano

- e-mail: bsoriano@arb.ca.gov
- phone: 916.327.6888




